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The quest for higher accelerating gradients produced a new sub-field of accelerator
physics -- advanced accelerating concepts. Novel structures and drivers have been
developed to address the challenging needs of the field: breakdown, slippage,
radiation coupling into the structures, and wakefield suppression. Plasma-based
schemes (some of which will be reviewed in this talk) not only have established
themselves as viable contenders for the role of future accelerators, but have also
taught us new physics which goes beyond plasmas. I will describe some recent
ideas for developing photonic surface waves accelerators which borrow heavily from
our experience with plasma accelerators. Two frequency regimes will be reviewed:
microwaves and the infrared. Lower-frequency surface wave accelerators rely on
three-dimensional wire-mesh structures. I will present 3-D simulations
demonstrating that such structures emulate electromagnetic properties of the
plasma. The high-frequency surface wave accelerator utilizes polar dielectric
materials (such as SiC or ZnSe) exhibiting "reststrahlen" -- frequency band with
negative dielectric permittivity. Estimates of the wakefield properties and achievable
peak gradients will be given.
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